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AUTHOR: Arifov, U, 4,
— T B
TITLE: Charge, mass; and energy balances for the collision of
slow ions with atoms of soligg
SOURCE: Taahkentskaya konferentsiya Po mirnomy ispol’zovaniyu
atomnoy energii, Tashkent, 1959. Trudy., v, 1, Tasghkent,
1961, 210-222
TEXT: The author pregents an inertialesa, 9scilloscopic technique
developed by the collective of the otdel yadernoy elektroniki Instituta
yadernoy fiziki AN UzSsSR (Department of Nuclear Electroni
of Nuclear Physics, g Uzbe

tigating secondary effectsg
(Arifov, U. A, Ayukhanov, 4, kh., Starodubtsev, S. V., DAN UzSSR. 1953,
4, 12, ZhETF, 1954, 26, 714).
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Charge, mass, and energy ».. B116/B102

the atoms of solids and to calculate the accomodation coefficient of the
ion beam. 1In the new technique; the initial fon beam is focused onte the
condenser where it ig purified from neutral atoms. Its intensity is
modulated by a square-~pulse generator of 500-1000 ¢ps. The secondary

of the oscilloscope., Oscillograms recorded during the bombardment of g
tungsten target with 300-ev Rb ions show that intense secondary-electron
emission at low temperatures is not g characteristic feature of pure metalg

Vi< (Vi = lon-charge potential, Y = work function of the target) the

secondary ions contain scattered ions of the initial beam and ions
preduced by surface ionization of the adsorbed atoms, At high ftemperatures
of the target; even ions with an extraordinarily long lifetime evaporate

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00010201(



3 3SR R e

"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00010201

A B A S R R T A S R G R BT R T R

33106
s/63?/61/oo1/ooo/032/056
B102

Charge, mass, and energy ... B116

if the energy of the initial ions is high enough, if the target tempera-
ture is above 1000°K, and if the charge potential of the incident ions is
less than the work function of the target. Under these conditions; the
secondary emission current contains a third component, namely, secondary
ions produced by the diffusion and surface evaporation of the initial ions
that have penetrated deep into the target. A study of the charge and mass
balances has shown that, if the ion mass my, is less than the target mass
m,, if TS 1200°K, and if Vi>cf, then some of the ions of the initial beanm

will be scattered by the individual atoms of the target, and the rest will
be neutralized. If T > 1200%, Vi<:y, and m1> m,; some of these ions will

be scattered elastically, while others will leave the target in the form
of evaporated and diffusion evaporated ions. The rest will be neutralized.
The new technique thus permits the setup of charge and mass balances.
There are 9 figuresg, 2 tables, and 7 Soviet references.

ASSOCIATION: Institut yadernoy fiziki AN UzSSR (Institute of Nuclear
Physics AS Uzbekskaya SSR)
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AUTHOR s Arifov, 1. A, Academician AS Uzbeksk&va SSR, Khadzhimukhamedov,
Kh. ¢y Sokolov, A, P,
TITLE: Thermal back-emigsion of K, Rb and Cs ions from Mo and i

targets

PERIODICAL: Akademiya nayi Uzbekskoy SSR, Izvestiya, Seriya fiziko-
matematicheskikh nauk, no, 6, 1961, 40 - 43

TEXT: When metals are bombarded by alkaline ions, some are scattered ang .
benetrate the metal. If the temperature ig high enough (7> 1200°K) these
ions wila diffuse towarq the surface, quending on the ratio between the
work function of the metal and the ionization potential of the alkaline

atom, part of these ions will evaporate 88 neutral atopmsg and the other VJ//
Part as positive ions. The latter are called "diffusional ions", The

ion back-emisgion corresponds to cathode Sputtering, that of diffusional

ions to thermodiffusion, The authors measured the emission coefficient
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Kd of diffusional lons, i.e. the ratio between jon diffusion ocurrent and

primary ion current, in dependence on the nature of the ions (x, Rb and
Cs) and on the target material (Mo and Ti), in the energy range
E°=140-1600 ev at a target temperature of 1500 K. The experimental

arrangement has been described in (Arifov et al. ZhETF, 1954, 26,714). V/k/

Kd as a function of EO ig shown in Figs.2 and 3, In all cases Kd

inereases with energy, tending to saturation above 1000 ev. At Eé} 600 ew,

the higher the mass and the lower the jonization potential of the ion,; the
greater is the Kd value, while below £00 ev the inverse relations hold.

The ionization potential jg not only inversely proportional to ion mass
and ion radius, but also to the number of diffusing ions. At 600 ev the
GCs ions have the highest and the K ions the lowest Kd value, The

penetration of alkaline ions into a metal, and their pack-diffusicn to
the surface, depends in a complex manner on Mass, radius,; energy and

Card 2/3
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ARIFOV, U.A., akademik; KHADZHIMUKHAMEDOV, Kn.Kh.; SOKOLOV, A.P.; KARIMOVA, M.

Thermionic secondary emission of alkali ions injected in targets
of different densities. Izv. AN Uz, SSR, fiz,-mat. nauk no,6:
L4-46 161, (MIRA 16:12)

1. Akademiya nauk UzSSR.
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AUTHOR 2 _Arifov, U. A., Academician AS Uzbekskaya SSR, Khadzhimukhame-
' dov, Kh. Kh.
TITLE: Scattering of alkaliné jons on metal surfaces at high
temperature :

PERIODICAL: Akademiya nauk Uzbekskoy SSR. Izvestiya. - Seriya fiziko-~
matematicheskikh nauk, no. 6, 1961, 47 - 49

PEXT: The authors have measured the scattering coefficients Kp of

positiwg Li, Na, K, Pb and Cs ions scattered from Mo, Ta, and Ni targets
at 1500 K in the energy range Eo = 180 - 1600 ev. Method and apparatus /

have been described earlier (Arifov et al. Izv. AN UzSSR, ser. fiz.-mat.
pauk, 1961, No.5). The targets, 0.02 mm thick plates, were purified by
high~temperature treatment for several days and were heated again Dbefore
each measurement. The primary and secondary currents were recorded by

osciilograph. The results are shown in Figs. 2-4. Unlike the cold
Card 149 |
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target experiments, with hot targets (1500°K) no ion scattering was

observed, within the limits of error, when m2“,> my e If m2<m1, Kp at /
'1500°K is less than at BOOOK. o, is the ion mass, m, the mass of the

target atoms, Whereas, with the cold targets, the Kp(Eo) curves inter-

sect with hot targets they run almost in parallel. For E = 0.8 kev, the

Kp values are in good agreement with the relation Kp = 03 (1nm2/m1). The

results agree with the law of elastic particle collision. There are 4

Tigures and 9 referencess 8 Soviet and 1 non-Soviet.

ASSOCIATION: Akademiys nauk UzSSR (Academy of Sciences Uzbekskaya SSR) -

SUBMITTEDs August 16, 1961
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AUTHOR Arifov, U. A., Academician AS Uzbekskaya SSR, -

“Khadzhimukhamedov, Kh. Kh., Parilis, E. 5., Kishinevskiy, L. M.
TITLE: Scattering of ions 'on metal surfaces

PERIODICAL: Akademiya nauk Uzbekskoy SSR. Izvestiya. Seriya fiziko- o
matematicheskikh nauk, no. 6, 1961, 50 - 56 : "

TEXT: Experimental results of scattering of alkaline lons from hot and

cold metal targets are discussed and compared with theoretical consider-
ations. The -aim of the investigations was to explain the sudden increase
in the ion scattering coefficient.on reduction of the ion energy E0 from

1-15 kev to some hundred ev. The scattering coefficient KB is defined as /
the ratio between scattered and primary ion current. The Ke(Eo) curves o
were pldtted in the Eo-range 75-1600 ev at T = 30001{ for Na and K scatter-

ing from Mo, Na from W, Mo and Ni and Cs from Mo. In all cases Ks
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1ncreased rapidly with diminish1ng E and increasing mass of the target

atoms, At E >800 ev K increased with 1on mass. At high temperatures
mbarded with Na, K, Rb and Cs ions. K8 fell

(T=1500 %) Mo targets were bo
with increasing E ‘and ion mass.i For Cs ions no fast scattering was V*/
mperatures means that

observed., The 1ack of Cs ion scattering at high te
o the film of adsorbed .

Cs ion scattering on.a cold Mo target must be due t

heavy atoms which evaporate .at high temperatures. The coefficient of ion
scattering from metal surfaces can be estimated from the relation ’

K -6 Nn ’ d being the elastic forward scattering cross section, N the

number of target atoms per cmi, L the effective depth of back-scattering.

do ='ﬂp§. The collision parameter P, is found from

APP :
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AUTBORS: A;;igx;,nJ_A., Academioian AS Uzbekskaya SSR, Ayukhanov., A,
Kh., Aliyev, Ao A-

TITLE: The sangular distribution of alkaline ions scattered from &
metal surface

PERIODICAL: Akademlya nauk Uzbekskoy SSR. Tzvestiya- Seriya fiziko~
matematiéheskikh nauk, no. 6, 1961, 57~-64

TEXT: After an jntroductory discussion of the results of own and other
previous papers, the authors give a detailed description of the apparatus

and procedure- Phe electrical measurements were based on an oscilloscopic
method with double modulation. The primary ion peem, modulated in b/r/
square pulges, was focused on the target, & 0.02 mm thick Ta or Mo plate.

The target was encompassed by 2 cylindrical gollector ghielded against
parasitic currents. Between target and collector wall a movable probe was
instalied, for pmeasuring the gecondary-ion intensities. The targets were

purified by rapid heating up %0 2400°K, the measurements were made at
Card ﬁ/}
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1350°K and a pressure of (2-3)10“6 mm Hg. The target was bomberded by Na

ions with energies between 300 and 1700 ev. The number of scattered ions
was found to be inversely proportional to the ion energy, and the angular
distribution was independent of energy. Angular distributions of the
intensity of scattered ions did not depend on terget temperature

(300 - 1500°K)o Angular distribution was also almost independent of the
angle of incidence of the primary ion beam. The coefficient of secondery
emission increased with the angle of incidence 8. If the mass m, of the b/%//

bombarding ion is less then that (m1) of the target atom, the angular

distribution of the scattered ions will be aimost a cosine-8 curve. The
cosine~@ shaped distribution is independent of the angle of incidence.

M. A. Yeremeyev and M. V. Zubchaninov (ZhETF, 1942, No. 12, 358) are
mentioned. There are 6 figures and 16 references: 6 Soviet and 10 non-
Soviet. The four most recent references to English-language publications
read as follows: Langacre A. Phys. Rev. 1934, 46, 40T7; Massey H. S.,
Smith G. Proc. Roy. Soc., 1933, 16, 570; Rouse O, Phys. Rev., 1937, 52,
1238; Amdur J, Pedrelman, J. Chem, phys, 1940, 8, T; 1943, 11, 57.
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ASSOCIATION: Akademiya nauk UzSSR (Academy of Sciences Uzbekskaya SSR)

SUBMITTED: July 26, 1961
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AUTHORS: Arifov, U.A., Flyants, N.N., and Ayukhanov, A.Xh.
TITLE: Some properties of gsecondary ion-neutral emission

PERIODICAL: Referativnyy ghurnal., Avtomatika i radioelektronika,
: no. 5, 1962, 46, abstract 5zh310 (Dokl. AN UzSSR, 1961,
no. 10, 10-13)

PEXT: In order to determine the energy spectrum of particles leav-
ing the target as neutral atoms, the interaction vias investigated
of the complete energy spectrum of Na atoms with Ta surface, arising
as =z result of bombardment of an auxiliary Ta target with Nat ions.
On the basis of the measurement of energy distribution and critical
energies of Nat ions of the secondary neutral-ion emission, §he

, authors conclude that during the bombardment of solid bodies' with

- jons, these particles are eiastically scattered by atoms both as
positive ions and neutral atoms. Energy distributions of the gcatte-
Ted ions and neutral atoms do not differ substantially from each
other. [Abstractor's note: Complete translation].
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' ; 1S, E.S.; KHARMATS, D.Ye.;
__ARIFOY, TL.A,; KULAGIN, A I.; PARILIS, 3 ‘
LEVKOVICH, B.A., prot., red.; BAKLITSKATA, A.V., red.;
KARABAYEVA, Kh.U,, tekhn, red.

ika. Tashkent
Delinting cottonseed]Ogolenle semian khlopchatn aeh s
gzd—vo Akgd., nauk Uzbekskoi SSR, 1962. 330 p. (MIRA Z_LG.B)

1, Chlen-korrespondent Akademii nauk Uzbekskoy SSR (Zor
Levkovich).
) (Cottonseed) (Cotton mashinery)
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ARTFOV, U.A,; KLEIN, G.A.; OKUN', G.S.3 LAPIDUS, L.A.; PASHINSKIY, S.Z.3
7 %IM, G.S
, G.S.

- Physical and mechanical properties of silk and fabrics manu- —
factured from cocoons killed by gamma rays. Izv, AN Uz, SSSR.
Ser, fiz. mat.nauk 6 no.2:59-66 '62. (MIRA 15:9)

1, Akademiya nauk UzSSR.
(Sericulture) - (Gamma rays—Industrial applications)
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AUTHORS : Arifov, U. A., Rakhimov, R. R., and Khozinskiy, 0. V.
— T :

TITLE:S Electron emission from metnla when bombarded by certain inort
gas ions in the energy range-up to 50 kev '

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya, fizicheskaya,
v. 26, no. 11, 1962, -1398 - 1403 : .

.;jr‘

TEXT: A report is given on the electron emission from hot molybdenum,
tungsten, and nickel foils when bombarded with Het, Ne' and Ar* ions within

the energy range 1 to 50 kev in a glass vacuum.apparatus (2 - 3'10'7 mm Hg),
It consisted of an ion source, a region in which the beam was formed by an
electrostatic lens aystem and a measuring arrangement. The narrow ion beam
. was acgelerated mainly by an electric field. Results: (1) in the energy
; range studied the coefficient j” of kinetic electron emission increases

.lmearly with the ion velocity v i (2) at given ion velocity X'Ar> e 7.338.
(3) 1t tpe type of the bombarding ion ia given, then yﬁ°> Y4> &y The
linear dependence x/(vo) for Ar' and Ne ions corresponds well with that
Card 1/2 ; i
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Electron emission from metals when.,. B125/B102

calculated by E. S. Parilis, L. M. Kishinevskiy (Fizika tverdogo tela, 3,

1219 (1961)) on the basis of the statistical theory of inelastic collisions. .
Since the experimental and the theoretical data for Het diverge greatly, i
statistical studies concerning ions with few electrons must be made more \7'
thoroughly. The differences in the y~-values obtained for Mo, W, and Ni !
are due to an effect of the work function on the excited-electron yield.

The lack of proportionality between yand the work function of the metal

seems to be due to additional factors whose effects are not yet understood.
There are 6 figures. :
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X ‘ | : B125/B102

oy 270 26 2350 5/

AUTHORS: : ArifOV ’ Ue Aoy Rakhimov ’ Re Rey Abdullayeva ’ Moy and

, L “'galpovy oF ol : _

TITLE: The electron emiséion from metals induced by light ionsﬂ
Akademiya nauk SSSRe Izvestiya. -Seriya fizicheskaya, |

'PERIODICAL:
' ' : ve 26, no. 11, 1962, 1403-1409

ring bombardment by
died in.the range of
of the ion mass on
us compriged the

mission from pure molybdenum du
opes and by He' ions is s¥u
formation regarding the effect
the kinetic electron’emission} - The experimental apparat
rator, principal accelerating tube, receiver part and

jon source mass sepa
gource of the -auxiliary vean of Art ions. The pressure of the residual
gases was _2-10"7 mm Hg. The coefficient 7y was measured bstween 1300 and
,-1400°K. ~The'best target material was found to be molybdenume in the

i, and D; ioms.

energy range’of 0.1-4.0 kev the target was pombarded only by
7'v6% for H: and ﬁ; at energies up to 300 evy if the enexrgys continues %O

/o;ze/ol/'/ow ,/021

‘ Caxd 1/5 Z—Jl Ref. -5/048/62

TEXT: The electron €
ijons of the hydrogen isot
0.1-0.45 kev -to obtain in
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gome properties of the ion .. B125/B102

pafticles 1eaving the gurface of target 1 could reach target 2. The

existence of end-point energies of the scattered ions i{ndicate an T
individual alastic collision of the jncident lon with an atom of the .

target unaccompanied by charge exchange. For & part of the elastioc /ﬁ
collisions of the primary jon with yarget atoms, on electron 18 captured.

and the ion is neutralized. When this neutral beal, nits target 2, it

causes gurface jonization and secondary emigsione. The high energy of

particles knocked-out from target 2 by neutral atoms can be explained only

in the following ways: The neutral component of the secondary emiggion

contains scattered neutral atoms. The neutral atoms hitting target 2 leave

it as positive jons and retain & congiderable part of their energy-

puring the bombardment of target 1 by 100-eY Nat ions, gecondary ions of )
77 ev are epitted. If neutral atoms of Ehax a T ev pit targetl 2 the : //

end-point energy of the secondary ions from targetl 2 amounts to 59 evs
The delay curve for bombardment by secondaTy jons is similar 4o the delay /
curve for bombardm.ent’: by gecondary neutral atoms. The fast neutrsl atoms /
are also elastically gcattered if target 1 is at other temperatures.
The intensity of the neutral componen?® remains almost congtant up to

Card 2/3 |

APPRO F Thur 7
PPROVED FOR RELEASE: Thursday, July 27, 2000
I

CIA-RDP86-00513R00010201(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 |

R B e T S S S i

s/o4£y62/026/o11/o14/021 |
B
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T’V1OOO°K. The current inorease that attends further temperature rige is
due to thermal ions. The secondary neutral emission and the secondary
ion component apparently contain the same groups of gecondary particles.
The scattering mechanism of primary ions from a metallic surface in the

v /.
form of neutral atoms is esgentially similar to that of the scattering 7
of positive ions. There are 5 figures. : . , /
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AUTHORS: arifov, U. A., and Khadzhimukhamedov, Kh. Kh.

TITLE: study of the dependence of the secondary ion emission .

components on energy, type of ions, and target material ~

PERIODICAL: Akademiya nauk SSSR.. Izvestiya. Seriya fizicheskaya,
v. 26, no. 11, 1962, 1422-1425

,
«
~——— e

TEXT: The dependence of the coefficients L for scattered ioms, K __ for
evaporated ions, and Kdiff for diffuse ions, on the energy Eo (75—1600 ev)

and on the type (Na+, kt, and Rb+) of the bombarding ions, and on the
target material (Ta, Mo, Ni) is investigated. The experiments were made
under a vacuum of ~10-7 mm Hg. Ksc and Kev decrease, but Kdiff increases,

with increasing energy Eo of the primary ions. At high energies all three

coefficients, and also their sum KZ' tend to saturation. The maximum of

Kev at ~ 300 ev suggests meximum adsorption of primary ions on the target

surface at this energy. ,The bo bardment jof a Ni target with k" ions
card 1/5 M se€ sfovkicu] o] ol JoT /o)

i
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study of the dependence 0f <o B125/B102

¥

. . +
- gives results. similar to that of a Ta target with k" ions. For Ni + K
K.. is energy independent and equals 100%. In this case Kev hag its

maximum at 500 ev and an ion dif‘fu’sion current occuras at ~ 600 ev. The 4
numbers of primary and secondary ions are completely in equilibrium. Qf
A decrease of Ksc is always compensated by an increasing sum of Kev and
Kdi“f' The bombardment of a Mo target with Rb® ions gives results

- N - .
gimilar to that of a Ta target with K" ions., Here, t00, KZ: decreases,

at first steeply, then morevflatiy, with increasing Eo' In the bombardment

of a Ta target, Kev and'Kdiff are practically zero. The scattering

coefficient Ksc’ which is the only coefficient not zero, decreases at

first quickly and then more slowly with increasing energy Eo. The

evaporated and the diffuse particles apparently leave the target surface as
neutral atoms. The ratio Kev/Kdiff depends on the parameters of the

colliding particles and on the modulation frequency of the primary ion

Card 2/3
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Phe end-point energy of the scattered ions

- 2 .
EO[Sm1-m2)/(m1+m2)} . Yhen working

incident and gcattered ions.
n the relation E1 =
¢ gcattered ions wers mixed with evaporated ions which

the collector by a potential of up %o 50 v. In the ocase
* (m,>m,) the scattered ions had only thermal

Kac(Eo) was measured for

. was calculated fro

with hot targets th
qwere retained from
of Mo targets bombarded by Cs

and no fast ions were recorded.
and Cs® scattered from Mo (BOOOK).

pidly at low E° and slowly at high Eo.
The

velocities,
Na+, K+, Rb+
decreased with increasing Eo' ra

At E°Q3450-900Aev the curves obtained for
shape of the KSC(EO) curves was independent of the target material, its

position, however, depended slightly on m,.
values decreased in the gsequence ©

Ti. With hot targets (1500°K) similsr results
, however, were always smaller than with

In all the cases, K
sc
different ions intersect.

For K+ jons scattered from

different targets, the Ksc £ the targel

materials: W, Ta, MO, Ni,
were obtained; the values of Ksc
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cold targets. They decreased very slightly with increasing Eo‘ At E°>11mv
the Koc values remained almogt constant. fhe curvesg Kac(Eo) did not

in’cersect; Kac increased with B, . For m2<<m1 (e.g. scattering of it er

Na¥ from Mo) only fagt scattered ions were obgerved ang Ksc was independent 73:’

of the target temperature. fThe scattering mechanism for Cs*-Mo is not v
yet clear, Assuming interaction beiween the incident ion and a group of

at Eo"v40 ev, would explain the 1ow-energy maximum of Ksc. The whole

TR &
Seaie e B
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AUTHORS: _Arifov, U. A., Ayukhanov, A. Kh., and Aliyev, A. A. [

TITLE: Angular distribution of scattered secondary ions when heavy
ions bombard light targets

PERIODICAL: Akademiya nauk SSSR.. Izvestiya. Seriya fizicheskaya,
Ve 26’ no. 11, 1962, 1440“1445

TEXT: Hot molybdenum (1400°K) and nickel (1100°K) targets were bombarded
with fast Cs* ions (500-1200 ev) and the angular distribution of the
scattered ions was measured. Apparatus and measuring methods have been
described by Arifov et al. (Izv. AN UzSSR, Ser. fiz.-mat. nauk, 6, 57,
(1961)). 1In order to retain evaporated ions from the collector, a voltage
of 1 v was applied between target and collector. The currents of -
scattered ions were measured with a movable probe. For angles of
incidence between 0° (normal) and a certain limiting angle the currents
measured were weak and the distribution was cosine-shaped. At angles of
incidence (_E larger than the limiting angle (scattering angle)

B = gin” (m1/m2) the conditions are completely changed, the weak probe

phis.
A
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current being supplemented by & strong current of secondary particles
emitted at large angles. The solid angle into which this emission takes
place 1ncreases with g'E but -the maximum value of 8 remume independent of
d at about 50° for Mo (atomlc mass m, ) bombarded by Cs™ (ion mass m,); B

is also independent of the energy of the bombarding ions. The ions with
the cosine distribution have only few ev, the ions of the other group have
a maximum energy of 75 ev for 500 ev Cs ions. The higher the energy of
the primary particles, the fewer secondary ions are scattered in the
direction of B. The number of ions with the cosine distribution does not
depend on the energy of the bombarding ions, but decreases slightly when
the time of action of the primary ion current on the target is reduced.
The angular dzstrlbutions of the secondary ions in the bombardment of a
nickel target with Cs* ions are similar to the distributions described
above. The ions with the angular distribution cos 0 are scattered by
single atoms or atomic systems, whose mass is greater than the mass of the
bombarding particles. - The ions propagating onlz within a certain solid
angle around P with the energy E:>(m1-m2)/m cos?f are scattered by elastic

collisions with single atoms of the target. There are 4 figures.

Card 2/3 .
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~ AUTHORS: : i .. Academician AS Uzbekskaya SSR, Flyants, N. N.,
gnd Ayukhanov, A. Kh.
TITLE: Some properties of secondary ionic-neutral emission

PERIODICAL:  Akademiya nauk SSSR. Doklady, v. 142, no. 6, 1962,

1265-1267

TEXT: Two Ta targets, each surrounded by a collector and a protective
cylinder, were placed in a T-ghaped glass container. Target no. 1

(30 by 7 by 0.015 mn) was bombarded with jons generated by surface
jonization of an alkali halide. All charged particles between the two .
targets were deflected by the field of a capacitor so that only the neutral
particles emi tted from the surface of target no. 1 could reach target

no. 2. Pressure during measurement was between 1 gnd 3+10°° mm Hg.

Prior to each measuring series the targets were heated to 2,500°%K for

6-8 hours. -The maximum energy of the neutral atoms stPiking target no. 2 °
by bombarding target no. 1 can be calculated from the relation

e
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AUTHORS: Arifov, U. A., Academician AS Uzbekskaya SSR, Gurich, D. D.,
‘Mirrakhimova, Xh., and Muzhavirov, S. Z. '

TITLE: ) Investigation of secondary processes caused by fast neutral
atoms of alkali metals

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 1, 1962, 69-T1

TEXT: The experimental arrangement consisted of a source. of fast neutral
atoms and a semispherical collector (85 mm diameter) with a Ta target
(10.10 mm) in its center. The working vacuum was 51071 mm Hg. The fast !
neutral atoms were obtained by resonance charge exchange of Na't ions in an:
'Na vapor jet perpendicular to the Nat beam., The flux of the primary ions |
was measured before and after resonance charge exchange. The flux of
neutral atoms was determined from this difference. According to the
results, the secondary emission during interaction of fast neutral Na atoms
with pure Ta targets and such covered with residual gas films is similar to
the secondary emission induced by Nat ions interacting with Ta targets.
Scattered positive ions with high energies are observed in both cases.

Card 1/2
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Investigation of secondary ...

Under strictly equal conditions, the scattering coefficient of the neutral ‘
atoms is higher than that of the ions. There are 2 figures and 5 refer- |
ences: 4 Soviet and 1 non-Soviet. The reference to the English-language

publication reads as follows: H. W. Berry, J. Appl. Phys., 8, 1219 (1958).

;.b
(O30

ASSOCIATION: Institut yadernoy fiziki Akademii nauk UzSSR (Institute of ,
- Nuclear Physics of the Academy of Sciences Uzbekakaya SSR) | .

SUBMITTED: June 17, 1961
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S Uzbekskaya SSRy Rakﬁimov,

24.2120
AUTEHORS: arifovy U. Ass wember of the A
and Dzhurakulov, ¥h. .
um with neutral.

R- R-)
TITLI: gecondaly emigsion or bombardment of molybden
arson atoms and with argon jons
PERIODICAL: rkademiya nauk 5sSR. Doklady, v. 143, nos 23 1962, 309-311
ToyT: An experimental arrangement including an jon source,.@ device foT
ion beam focusing, 2 charge—exchange charber, and a measuring unit was
used to investigate the gecondary electron emigsion of Mo, produced by AT
atoms snd ions of 0.2-2.0 keve Yeutral atoms of this energ&y were obtained
e of Ar ions with naturel Ar 828 in the chambeT.
g estimated from the measured

arge exchang
ce exchange-

by resonance ch
regonance char

The intensity of the beal of neu
value of ion-beam jntensit

The Ar ions remaining in the ragonance charge e¥
jeflected by ont electric field sO that only neutral atoms S
target. particulaT pttention was paid to the purity of the yarget sur{
Oscillograms of the voli-ampere characteT ¢ secondary e i

1stic ©

APPROVED FO
R RELEASE:
: Thursday, July 27, 2000 CIA-RDP86
- -00513R00010
201(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00

poss =7

010201

TR R

G .

S RN B G e A e S D L R s S e R RS e S S 2 PR S B BT A

§/020/62/143 /002 /009 /022
Secondary emission on bombardment ... B{04/£10£ / / /

that a field-induced emission is present at low Ar ion energies but is
aosent at the same energies of neutral atoms (Fig. 2). There are
Z‘flgures and 4 references: 3 Soviet and 1 non-Soviet. The reference to
the English-language publication reads as follows: H. D. Hagstrum, Phys.
Rev., 104, 672 (1956).

ASSOCIATION: Institut yadernoy fiziki Akademii nauk UzSSR (Institute of
Nuclear Physics of the Academy of Sciences Uzbekskaya SSR) -

SUBIITTED: June 17, 1961 ‘

%
. L v 15
Fig. 2. Coefficient y of secondary L]
electron emission. : M’r”/d
Legend: energy E_ of ions and atoms h4——1’f‘>/
(kev). ° ]
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ARTFOV, Ubay A.

"Organizing and planning science in Uzbekistan"

- report to be submitted for the United Ratioms Gomferemce om the
~ Application of Sclence and Tochaology for the Bemefit of the Less
Developed Areas ~ Gemeva, Switzerland, %-20 Feb 63.
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TRAGSIATION: Four experimental seriea were starsed on 2C rabbits.
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| 2l 233 D266/ D308 u ; -
_ AUTHORS ¢ Aljélnb.lh_ﬁi,and Kasymov, A. Kb 3

- pITLE: A méthod of jpvestigating the enersy distributio_n of: e

gecondary clectrons in electron pombardnen’t Ofga'metali:f
PERIODICAL: Radioteknnike 1 1ektronika, Ve 81 ho1, 1963,0 138144 »

PpRXT: The main advantage of the method is the simultaneous’ measure- . "
ment of both the integral and the differential aistribution. The - &
scheme of ‘the experimental apparatus can be seen i1 i . o
primary electron peam is acc‘elerated vy the electrodes 2 and while .
passing through the condenserl 3 obtains & gquare wave modulation%.

of 100 - 1 " “ppe sample is 1ocated at 8, the induced se-
condary © 5 and the purpose of the gri

g is to PT of the
collectoT
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. A method of investigating ... D266/D308
" Pigure caption: ' ' '

. Apparatus and measurement scheme: 1 - heating coil; 2 - electrosta-
v tic lenses; 3 - cylindrieal condenser; 4 - shielding eylinder; '

{ 5 - collector; 6 - grid; 7 - slot; 8 - sample; 9 - slot; 10 - . /
"1 shield; 11,412 - cylindrical condenser; 13 - photomultiplier; 14, 7. - °
“i 20 - oscillographs; 15 ~ saw-tooth generator; 16, 17, 18 ~ swit- -

i ches; 19 - square wave generator., 1 %0 o - batteries. -7
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 AUTHORS ;- “Tashkhanova, Dzh.A,, Rakhimov, R.R. and srifov; U.a. - B

~ Inveéstigation of the secondary electron emission From.
bombardment of Na filws with.Ne* and .r* ion

CIEXT: w0 Inoan’éarlier paper (Izv. Akad. Nawl SSSR, Ser, £iz.
V. 24, no, 6, 1960, 664) two of the authors: showed the presence. of
-~ electrons’and negative ions in the -secondary cmission from Ma films

- bombarded- by Ar* fons-vwith 720 ev energy.  They now study by the wag- -
-+ netic scparation method ‘the emission from a film of Na on Mo or Ta
- when bombarded by Ne* and Ar¥ ions in the energy range 100-1000 ev.
. They describe their vacuum apparatus, which is basically the same as -
.. that used before. They give -oscillograms of the voltage-current cha-

i racteristics obtained for secondary electrons and secondary negative .
_iions during-deposition of Na, and derive curves of the secondary- emis~ "
. sion coefficients: as functions of £ilm thiclkness and .primary -ion-ener-

lcaraif2 -
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S . ;;/10 63/908/007/013/02
¢Invest1gatlo _of the secondary" ‘ QD413 D303 :

S glcs The ncgatlvc 1on emmssmon is uhown to becomc ncglldlolc for e
L thlck and relatmvely pure 1 Na films, while the potential nature of

" the electron emission is shown by its almost complete independence.

- "of the kinetic energy of the: primary ions for all the targets and -
" ions.. The’ secondary electron. emission coefficient is shown to depend -

t',gfappreclably on the work function of ‘the surface. The: results agree o
well with others PUblluth Thare are 6 flgures. - _

l.ffSUBLIT”ED.H  f]March 19, 1962
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ARIFOV +RAKHIMOV, R.R,; DZHURAKULOV, Kh,
Secondary electron emission during bombardment of molybdenum by b
He, Ne, and Ar atoms and ions. Radiotekh.i elektron. 8 no.2: '

299302 F 163, (MIRA 1652)
: (Secondary electron emission)
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S/109/63/008/002/016/028
D4L3/0308 /ons/

~ Flyants, N.N., arifov, U,d. gnd Ayukhanov, &.ih.

"f,Tranéiéﬁthécénﬁafiﬂeﬁission‘processés during Sdm;f f' 
- bardment of films on metals by fast ncutral atoms = .
- of another element. . . . i

 Radiotckhnika i’ elektronika, v. 8, no. 2, 1965,
AL:o =t - Although in the study of the interaction of atomic -
particles and solid surfaces it is . of value to investigate bombard-
- ment by neutral atoms as well as by ions, this has been neglected -
... because of the difficulties of obtaining suitable fast atom beams
i and measuring their secondary effects; . the experiments that have =
- -been done, such as by Chaudry and Khan, .have only given information . -
+-on secondary electron emission. -The authors have measured the sec-
~ondary. emission.of..positive and negative ions from a Ta target both - "
~in the clean state and during.deposition of a Na filwm, bombarded. : .
with eithe ns;'or neutral atoms of Na and K of energies up to.:

Card. 1/
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. cL e T e 8/109 63/008/002/016/;0283;- -
Transient secondary emission ... 7c I -D413/D308 o

S i e obtained by the téch-’
-1000 ev.. The neutral alkali.atom beams were obtained by the tech-
‘nique of resonant overcharge of lonsin a stream of :the -au\alzl _r_ng:a]}.t
vepor. A form of the ‘double modulation method was used for making
the measurementss -ALl- the results go to show that the.secondary o
“emission effects from the action of neutral atomi dg mnot d;.f;._er,q\;_:
1 “itatively from: those produced by positive lons oi the same element.
' There are 5 figures. The most important English-language referetce
" yeads as follows: R.M. Chaudry, A.W. Khan, Proc. Phys. S0G., ondon. -
. . B,, 61, 1948, 526, . L R

I B
- March 19, 1962

- SUBNITTED:
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3/103/63/008/002/017/028 C it R
D308 e

- . D413/D3
' AAr_ifov, U.A, and ‘Khasv}u‘.mov,; WM.

. Secondary emission during bombardment of ‘tungsten b
~negative chlorine ions _ T
. :Radiotekhnika i elektronika, v. 8, no. 2, 1963; .-
TEXT: o CsAlthough-a number ‘of ‘papers have been published on
the -bombardment of targets by negative ions , the target surfaces - .
- used have:not been prepared in clean enough condition, .The authors . [
: have. studied the bombardment of tuagsten targets by 55C1~ ioms with - [HESSESEE
- energies from 0.4 to 6 kev; - the targé;;Was degassed at 2300 - 2500°K .
-+ for 8 .- 10 hours until: a vacuum of L0~/ mm Hg or better was recached, .
i &nd -was maintained at 11002 or 12509K during bombardment , measure-
-, ments also being taken with_ targets not subjected to degassing. The
. P3CL" ionms were obtained by bombarding a NaCl. £ilm on a Mo target e
.i~with Na* ions, giving an ion current: of about 10-Y 4, and weze'chosen‘ g
’ dy -comparison of- the result ith those derived from 40Ar . -
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oA . §/109/63/008/002/017/028 '
‘Seondary emission .. - .~ D4I3/b30s v . .-

‘atoms and 39Kt ions. ' The double modiilation method was used for the
‘measurements, and only negatively charged particles were found -
throughout in the secondary emission, i.e. scattered primary ions ™
“and kinetic electron emission. ‘The results were strongly dependent !
‘on the condition of the surface.  The scattering coefficient for the. -
_primary ions decreased from 16 to:-10% as the energy increased from .-
‘0.4 to 2.5 kev) then remaining constant up to 6.5 kev. For primary : }
-ion energies below 1l kev the kinetic electron emission was smal%,; B
‘ but then it increased linearly with the energy up to. 6.5 kev. This'. -
. characteristic agrees well with those obtained for Ar atoms and K" .
"ions, indicating that the phenomenon is independentof the charge RS

'“fistate of the bbmbardipg3pgrticle;%~Theregare 5 figures.

 iaren 19, 1962

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00010201(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00010201

"’e.m Nr 981-1 3 June

-y A L A Kh Ayukh ov, “andS V Starodubstev Radmtekhmka )
ERES elektromka v 8, no. 4; Apr 1963 669 674 S/109/63I008/004/017/030

_,_A vacuum-tube mstrument is descmbed wh1ch permits 1mproved observatmn S|
1. of high-speed deposition of Na or Mg on'a Ta substrate. The device can

~measure: svmultaneously the coefﬁcxents of secondary emission from the target
" surface caused by either bombardment- by particles of two energy levels or by .

i alternate bombardment of electrons and ions. - This electrical circuit differs

+ - from the usual double modulation c1rcuxt in that the bombarding particies are
1 energized both with a d-c potential,” Ely, and a square-wave generator, whose
1 wave form is-in turn modulated by a sinusoidal voltage E§ sin wt. Thus a

current of secondary partlcles, Vchangmg penodxcally per 1= I(Eﬁ + Easmmt)

Card 1/21{- L
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ert1cal deflectxon amph- o
of the primary-ion. {or- elec' .
akes it possible to obtain R

currents caused by: -the:
-E,) primary. ‘particles.

Tlus current 1s fed to the v

99
fer of a 'c'atho' e-ray oscﬂlograph - The modulation o
ron) current by the modulated rectangular pulses m

he zero line. automatxcally and to measure secondary

maximum-énergy. (By + By ) and: mmnnum-energy (Ey
The results of bombardment w1th ‘electrons show ‘that the dependence of- the ‘.

" gecondary emission. of negative particles on film thickness, while differing- - SN
' Quanntatwely for different’ bombardmg-mn energies, are identical quah’catxvely T
“ . and that the coefficients of the secondary emission of negative particles due .
“ o both ion-and electron. bombardment undergo qualitatively similar changes 5

© with an increage -in film thickness. It is concluded that the method descnbcd

45 __’makes it possible to obtain rehable evaluahons for a number of bas1c secondary L " .
~ emission, charactems’ucs : s . o [DW]L
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[ - 4
Fabke 1. Angular dependence of energ- spectrum for Na' “ombardment of W.

Coeffieclant -~ T T
L. lncicanc angle, degrees

G i k'S {7

¥ T -3

595,520 9.8 DI I
G0 0,82 G ISR

P9 0,95 0,98
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ACCESSTON NR: AP5000466 ENCLOSURE: 02

Table 2. Angular dependence of energy spectrum for RbY bombardment of Ta.

{an .
Coafficiant *  Incldent angle,

degrees

.10 l__é,e_,f W 04005460 ! 70 -

A AR T
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AUTHOR: Arifov, U,A.; Gruich, D,D.: Chastukhina, L.Yu.
w;_'—_‘—:-._—.gécav&‘! R —
TITLE: Some distinctive features of secorklary emission in bombardment of metals'

by low energy iomns éﬁeport, Teath Conferénce on Cathode Electronics held ig Kiav,
11-18 Nov_ 1863/ 3

SOURCE: AN SSSR, Izvestiya. Seriya fizicheskaya, v.28, no.9, 1964, 1402-1408
13 ? 4 1

TOPIC TAGS: ion bhombardment, low energy, secondary smissicn, ion energy, ifon emis-
gion

109 I .
ABSTRACT: The energy distributions of the secondary fons emitted by W, Mo and Iﬁ?
targets bombarded by Na*M'x* ap*, Cs* and Ba* fons accelerated to from 30 to 420
a¥ were investigated. The measurements were undertaken to elucidate certain previ-
ausly discovered peculiarities of the energy spectra: the existsnce of a group of
.0% energy secondary :(ons, and the oxcess of the snergy of the siastically scattes-
ed group over that permitted by the conservation laws for a singly scattered ion.
The ion source and the method of determining the secondary emission coefficient
have been described eslewhere (D.D.Gruich, N,A.Rakhimbayeva and T.G.Arifov,Iev.AN
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L 12038-65

ACCHSSION NR: AP4045289 0
Uz3SR ,zer.fiz.-mat.nauk,No.1,53,1964). The iong were incident normally on the tar-
get over a 2 x 18 mm? area at a current density of 1076 A/cn®, and the secondary
1ons were observed at an angle of 135°, The secondary ions passed through a 127° cy-
iindrica: electrostatic analyzer (resolution 1.5%) to which a sawtooth potential
was applied, and the energy aistribution was displayed on an oscilloscope. The un-
certainty in the energy of the elastically scattered ions due to the finite accep-
tance angle of the enalyzer was 1.2%. The targets were outgassed for two days un-
der hRigh vicuum and at high temperature (2200%€ for the W and Mc targets); the wore
ing pressure was 5 x 10 mm Hg. The results are presented i1n the form of curves
showing the secondary emission coefficients as functions of the inc.dent ion ener-
gY. Separate curves are glven four the elastically scattored ions and the low ener-~
EY group; for the latter curves are also given showing the sacondary emission co-
eificients as functions of the secondary ion energy. The secondary emission coeffi-
cients for both groups increase with decreasing incideat ion energy, slowly at first
and then more rapidly, and reach maxima at low or moderate energies. As functions
of the secondary lon energy, the emisslon coefficients for the siow group (a8t 200
&Y inciden: energy) were of the order of 10% &t 5.2 &V and increased with decreas-
ing energy to 25 to 55% at 3.9 oV. The ratio of the energy of the elastically scat-
tered group to the incidenmt ion onergy for X* on Mo incroased with decreasing in-
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L 12038«65 e
ACCESSION NR: AP4045289 : /

cident ion enurgy from the theoretical vaiuve for single scattering event, mamaly,
0.22 at 400 eV to About 0,44 at 40 8V, tha increase being most rapid below 80 eV,
These results are discussed at some length, and 1t 18 tentatively concluded that
*he excess gnergy of the elastically scattered group is dus to Multiple scatiering
Srom siagie target atoms rether than singie scattsering from groups of itoms, and
that the elow group 18 due to the em!sslion of adsorbed 1ons as the result of lat-
Tice vibrations excited oy the iancident beam. Orig.art.has: 3 formulas and 7 fi-
gures.

ASSOCIATION: Fiziko-tekhnicheskiy tnstitut AN UzSSBR (Physicotechnical Institute,
AN UzSSR)

SUBMITTED: 00 EXCL: 0O

SUB COBE: NP, MM OTHER: 000
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- ACCESSION NR: AP4022711 $/0020/64/155/002/0306/0308

- AUTHOR: Arifov,.U...A.. (Academician); Ayukhariov, A, Kh.; Sustrov,.V. A,;
- Khasanov, R. M.; Poltoratskiy, V. I ;

'

TITLE: Cathode sputtering of tungsten by potassium ions
SOURCE: AN SSSR. Doklady*, v. 155, no. 2, 1964, 306-308

TOPIC TAGS: cathode sputtering, tungsten sputtering, tungsten surface purifica-
tion, tungsten, potassium ion, 74W , potassium )

- ABSTRACT: The authors investigated the sputtering of tungsten in a form of !
chemical compounds and also studied the conditions for obtaining a pure tungsten’
surface. Radioactive tracers were used for determination of the amount of
sputtered material. Polycrystalline tungsten targets with induced activity, . P
(74W184) were bombarded: with potassium ions. The sensitivity of detection was
10~9 gm. The experimental details were given in author's paper (Iz. AN UzSSR, '

.No. 2, 1963). It was found, by using retarding or accelerating potentials, that

Cord 1/ 2
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" the spattered particles were negative.ions to a considerable extent. This is
attributed to the adsorption of residual gases by tungsten atoms. Heating the
target reduces the number of negative ions.” At T>1600K, the spattering is ;
temperature independent, which indicates that the tungsten compounds ‘are pract- -
‘ically absent, and that the ‘spattering is characteristic of a. pure surface. Orig, =
art. has: 4 figures. ; : . ' B
i ASSOCIATION: Fiziléo-tekhnicheskiy institut Akademii nauk UzSSR (Physics-' - b
! Engineering Institute, AN,UzSSR) ' S Ry

SUBMITTED: 21Sep63- = DATE ACQ: 08Apr64 ENCL: 00 . -
SUBCODE:PH - NO REF SOV: 008 .  OTHER: 00z - e
.Card 2/2 . e e _- N r o .2 el G e . w ~\
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_ BERREREEN

v _gh-sgee c¢seilloscope. "~ The pri=
-mary electro energy ranged from 100 €6 1000 eV. The equipment em~
ployed is shown in Fig. 1 of the enclosure and is similar to that
described by the authors earlier (Radiotekhn:ka i1 elektronika v. 8,
i35, 1963} {(lzv. AN UzSSR, ser. fiz.-matem. nauk, 492, 1963), but

nas been modified to permit ogeration with a timaivd metal., Arother
distinguishing feature of the method is that the voltage-current

~haracteristic and the ~omplete spoctrum ~f the as endary elact rang
TPt oaneyeeg L PR R T AT
DOssible Lo apsere Sisual
and the differential spectra of the ,
meiting and soliditication of the 1avestigated

T VU
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L 8418-65 _
ACCESSION NR: AP4(C45095 /

electrons is deternined by the energy structure of the metal, and
therefore does not depend on the aggregate state of the i1nvestigated
substance. The re:tults also prove experimentally for the first time
that melting does 1ot exert a noticeable influence on the position
of the maxima of thie characteristic lossee in tin, as deduced the-
oretically by G. Fridman (UPFN v. 62, 427, 1357). Orig. art. has:

ASSOCTIATION:  Fiziko-tekhnicheskiy institutl Akader)
.
I

v s b . N i ey - - . .
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|AUTHOR:  Arifov, U. A, Kasymov A. Kh.

VCITED SOURCE:

TvTOPIC TAGS:

. 'TRANSLATION:

Dokl. AN UzSSR “ho.. 8 lQBH 15 17..

-iin limits of measurement accuracy of vl ev),
+4to the angle of reflecnon, two maxima and a .minimum are observed in the spectra of !

: slow secondary electrons. One, maximum corresponds to angles of ;ncldencn at which

UR/OOSB/G5/000/004/H058/H058

/‘/

- 2/144T5;r‘

“An electrostatlc analyzen was used for an energy analysis of secondany'f

4|

'nYTITLE : Angular and energy dlstrlbutlon of secondary electrons when metals are bom-
,barded by electrons ' B . . .

S secondar'y electron emlssz.on, electron spectrum, electron bombardment,. :
L angular dlStP:Lbuthn, electron dlstmbutlon, electron ener'gy -

!

_lelectrons. It was found that variations in the angle of incidence from 0° to 70° .
. thad no effect on the position of maxima in the low energy reglo

or on the ch?rakto»
teristic losses in the. spectra of secondary electrons for nickel”and tungsten Wih-l

{
When the angles of incidence are close

i
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the depth of penetration of the prlmary electrons is optlmum for the formation and-
‘emission of secondary electrons, A maximum at smaller angles of incidence of the
N brlmary electrons is due to inelastic reflection of electrons.: The intensity of- :
‘these maxima is. ‘independent of the angle of incidence of the primary electrons. Thel . [l
: __.mtensfcy of the pedks for characteristic losses and elastically reflected electrons! -
ds reduced as the angle of incidence of the primary electrons increases, passes’

_through a minimum and" then through a 1ow maximum at angles of lncxdence close to the~m
hngle of reflectlon,_ V ‘Shustrov’ i

S
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Ang_ular dependence of the energy spectira of seccondury icns
fq,’ “owing the bombardment of metals with positive ions, Izv,
ﬁ:t'-. UZoSSR.Ser.fiZ.Nmat.nauk 8 n0.4:20“26 '6[,-

(MIRA 18:3)
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ARIFOV, U,A.; KOGAN, V.I.; KHALIKOV, A.Kn,

Use of a scintillution counter in recording a stream of secondary
electrons when studying secondary ion-electrem emission with the
aid of the pulse counting method. Izv. AN Uz. SSR. Ser., fiz.-
mat, nauk 9 no,2:16-22 165, ‘ (MIRA 1816)

1. Fiziko-tekhnicheskiy institut AN UzSSR.
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V'L 2105-66 EM‘(1)/EM‘(m)/EPA(ep)-2/EPF(c)/EPA(w)-2/PI~IP(t)/EMP(z)/ENP(b) IJP(c)
ACCESSION NR: AR5014649 JD HW/JG/&T Un/ozvsleslooo/ooslvooa/v004
: 621, 38: 62 -

..’SOURCE. Ref. zh. Elektronika i yeye pnmeneniye. Sv. t. P Abs. 5vV20 4[@

bombardment o o \(‘{,Qf ‘
VCITED ‘SOURCE: Dokl. AN Uzssa, ‘mo.. 11, 1964 20-23

=TOPIC TAGS' ion bomba.rdment, slow ion, energy spectrum § o
; TRANS TIO Energ spectra of slow Cs ions emerging from pu re’ cold and
crgets were studied by means of a 127° cylmdncal

: _AUTHOR’ A:iiox, U, A Gruich. D. D-, N . ' o /ﬁ S
WW - V'(/ re) - : e .
TITLE' Energy. spectra. of slow ions emitted by a metal surface as a. result of lon

i capacitor mth a redolition AE ='0.5 ev. . The aecondary ions were analyzed at an o :

25 angle of 1352 with respect to-the direction of the ‘primary Cs* ions which fell on -

.| the target normally. Thermionic-emission and slow-ion peaks are resolved in
the spectra. The slowvion spectrum width is independent of the target )

i ,-='~‘~7j 'temperaturc; however; it increaees in the same order as the atom bond energies ~
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.%_L 2105-66 T T R T R S s
'?ACCESSIONNR. AR5014649 P - 7)) i

g in the Ni-, ‘Mo-, and W-targets. With the experimenta.l spectra plotted in semi- |

g blogarithmic scale, their right-of ~maximum branches well register with the IR
-| straight lines whose _8lopes are in the same order. This permits presuming that | . |

| the slow ions a.cquire their energy from intense oscillation of atoms in that target: .

“ | section which is excited by the ion bomhardment. Bibl. K IR R SRR

1 i
iSUB CODE‘ NP . 7 00
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ARIFOV, U,A.; KASYMOV, A.Knh,

Angular dependence of the complete energy spectrum of secondary
electrons during the bombardment of metals with electrons.
Izv, AN Uz, SSR. Ser, fiz,-mat. nauk 9 no,2:23.28 165,

(MIRA 18:6)
1. Fiziko--tekhnicheskly institut AN UzSSR,
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‘;__3_5_53.(.3_-6.6.~EWTd EWT(1)/E% o w e o
|ACCESSION NR:. : 1)\4501‘52( m)ﬁm(k)&ﬁm/:/)v%{} E6%%5/000/00%/0029/0073 B
”AUTHORo- Arifov, U- AW "Kogan, V. I.; " Khallkov, A. Kh,. e 4,/ é

,,TITLE" Registration of secondary-electron current’thh a sointillat
counter (by. the me’chod of measuring- the ‘total ¢urrent) RS

o

SOURCE" UzSSR. Izvestiya.. : Seriya fiziko matema’cicheskikh nauk,
;no. 3 1965, 29-31 ' S _ ] . PRI

“TOPIC TAGS.. secondary eleotron emission, scintillation counter,_”

;;measuring apparatus i

ABSTRACT. A method previously investigated ghe aufhors (Tzv.v:

‘| AN UzSSR, seriya fiz.-mat. nauk,. 19“3 no. ) for the measure-
jment of secondary-emission current{\tby counting the current pulses
"produced at: ' pu ~pho omultiplier when the gecondary elec-
trons strike ‘a sointillator, is improved in the present investiga-~ .
. scilloscope to decord the total current from the |
3 photomultiplier “output.and by ‘bombarding the target with a modulated -
‘eprimary 1on beam. The equipment and the experimental procedure are
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: TAGCESSION NRs AP5015!+52 SR

: described in detail. Although the results are still tentative, 1t 18’

| concluded that the sensitivity ‘of “the: method {up to 1 x10” 15 _amperes

18 higher than that of an. ‘electrometer, and the. method- offers also -

- 'advantages of higher speed and insensitivity to a strong light baekﬁ'
“ot ground . A shortcoming of: the method 18 the need for a high vacuum -j-?

“|'(on the order of: 10”9 mm Hg) Orig. art. has.; 1 figure. 2

ASSOCIATION. Fiziko-tekh. »ckheskiy 1nstitut AN{:'UZSSR (Physicotechni- :

__leal Institute, AN UzSSR)
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L 23755-66  EWT(1)/EWT(m)  T(e) . ID/IG/AT o :
{ -ACC NR: AP6008548 =~ - " SOURCE ‘CODE:,UR/0166/66/000/001/0051/0056 B

" | AUTHOR: _Arifov, U. A. ; Gaipov, '8, ; Iramova, M, ; Rakhimov, R. - j@
'ORG: Physics Technical Institute, ‘AN UzSSR (Fiziko-tekhnicheskly tnstitut AN UzSSR) -\ 7%

| TITLE: Energy distribution of eleétr’ons einitted from films of alkali-halold compounds sub- -
ject ed to bombardment by He .and Ar"fons - - R N | LoE ey
| SOURCE:" AN UzSSR. Izvestiya. Seriya fiziko-matematicheskikh nauk, no. 1, 1966, 5156 -

- | ToPIC TAGS: electron emission, secondary electron emission, electron energy, spectral

| energy distribution, ion bombardment, alkali halide

| ABSTRACT: A study of the spectrum of the energy of emitted electrons is important in under-
standing the mechanism of ion-electron emission from film emitters. The present authors = -
investigated the energy ' distribution of electrons emitted from NaCl films to Mo during bom- T
| bardment by He* and Ar+ions in the 40—2000 ev range. The experimental results presented. -
| show that the adsorption and condensation of molecules of alkali-haloid salts on a- metal surface
| 1eads to substantia] variations in the spectrum of the energy of electrons emitted during fon =
bombardment, - An increase in the coefficient of ion-electron emission from a thick film de- =
1 tected by the present authors earlier (DAN UzSSR, 1965, no. 11) is determined by the increase |-
in electron yield with the most probable energy... A decrease in the most probable energy, a-
| simultaneous increase in the total yield with an increase in the thickness of the film, and an
absence in the influence of the latter on the maximum energy of secondary electrons are all N
additional evidence in confirmation of the depth character of ion-electron emission in the region

S50
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UL R3755-56 0 - . . ‘ S T U
| ACC-NR:. APGOO8548 - o : D

oo of low enere;ies (potential emission) a8 well as in the region of relatively high energies (kinetic :
| emission).- It is extremely interesting that the energy spectrum of secondary electrons emitted
| from NaCl is very weakly dependent on the nature and the energy of the bombarding ions. This
*| fact, evidently, is due to the difference in the mechanism of the ion-electron emisswn from '
C metals and alkali-haloid compound films.’ Orig. art. has: 4 figures. ’ _ R

: SUB CODE- zo / SUBM DATE‘ 288ep65 / ORIG REF" 005 / OTH RLF‘ 003
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L 36352-66 M(l)/l‘ IJP(c) AT | o o
ACC NR: AP60175T9 (A) BOURCE CODE: _UR/0377/65/000/006/0005/0011

AUTHORS: Arifov, U.A (Academician Aﬁ UzSSR), Kulagin, A, I. (Candidate of 5%;8163
nathematical aEtencea)

ORG: titute UzSSR_(Fiziko-tekhnicheskiy institut AN UzSSR)

TITLE: Thermoelectric method of converting solar energy into electricity (short re-

view) .
v

SOURCE: Geliotekhnika, no. 6, 1965, 5-11
TOPIC TAGS: thermionic emiaSion, thermoelectric convertor, solar energy conversion

ABSTRACT: The suthors review recent work done in the thermionic emission method of
converting heat energy into electricity, especially through the use of solar and nu-
clear energy, since the energy conversion can in this case be carried out in closed
volumes and at very low loss, whereas heating with conventional fuel is accompanied
by large outward radiation loss. The article deals with the operating principles of
such converters, solar energy concentrators, the use of such concentrators on satel- .
lites in outer space, certain commercially constructed concentrators in solar concen-
trators in solar converters, and some published data on their weights and efficiencieg. .
A1l references are to western sources, Orig. art. has: 3 figures, 2 formulas, and
1 table.

o3/ ' : =
SURM DATE: 16AugbS/ ORIG REF: 005/ OTH REF: 026

6UB COBE:

b
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L 23736=66 =vr'(1)/E'-rr<m)/r o
.- ACC. ‘\IR AP6008549 Co SOUBCE CODE, UR/0166/66/000/001/0057/0061

" AUTHOR: Arifov. U, A., Khadzhimukhamedov. Kh. IQl.,Ayukhgm,_A_,_th_
ORG: Physics Technical Institute, AN Uz§§1§ (Fiziko-tekhnicheslny institut AN UZSSR)
' 2/ ,
- TI'I‘LE The coefﬁcxent of surfaoe ionization of fast secondary pgmqles // K

SOURCE: AN UzSSR Izvestiya. Senya flzlko-mntematioheskikh mml'c no. 1, 1966.
- a’? 61 . : :

wa‘:}

;TOP TAGS fast partlcle, secondary emxssion, 1on b'ombardment ion emlsswn
o ,surface mmzatlon : . . .

: ABSTRACT After a brief revxew of the hterature, the authors note that there isno
", clarity in the question on the charge state of fast particles emitted from a surface and on -
“ . o the application of the law of surface ionization to these particles. - The present authors -

" together with'S,V. Starodubtsev. showed earlier (DAN.SSSR, 124, 1959, 60) that there
are slow (evaporated and diffused) as well as fast (scattered) ions in the secondary ion
emission. . Experimental work on the charge state of emitted fast particles had been .

" conducted without separating the secondary ions into the individual components.’ There- =
© fore, tl}e purpose of the present w0rk is the experimental study of the charge state of - .
L Cardlz R o
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L2666 ol A
| ACC NR: AP6008549 - - o : AR

.+ surface-emitted fast particles depending on the jonization energy and potential of
*" pombarding ions. On the basis of the experimental data obtained in the present work T
- and that of other authors (Flyants, N.N., Arifov, U.A., Ayukhanov, A. Kh. ' s
- i 'vRadiotekhnika i elektronika;!' ‘1963, no.: 8, 34; Zandberg, E, Ya. ZhTF, 25, 1955, o N
i 1386; Arifov, U.A., Khadzhimukhamedov, Kh, Kh, "Izv, AN SSSR," seria fizich., 24,
1960, 705) it is.concluded that the scattering in the form of positive ions depends not on
the charge state of the primary particle, but on the ionization potential of the bombarding
. particle. This process, however, only qualitatively agrees with the mechanisms of
"' surface ionization, - This should have been expected, -since secondary scattered ions
“have an entire energy spectrum, from thermal to limiting, determined by single and
.- multiple elastic collisions of the bombarding particle with the atoms of the metal.
A better agreément of the results with the surface ionization mechanism may be
“ obtained, apparently, only for-the-group of-slow ions with energies below 10 ev. - .. ...

. Orig art. has: 1 figure and 3 formulas, = - -

' SUB CODE: 20 -/ ‘SUBM DATE: 10Mar65 / ORIG REF: 015 / OTHREF: 001

e
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l ACC NR: APG015795 (A,N) - SOURCE CODE: UR/0048/G6,/030/005/039G/0500
FAUTHOR: Arifov’ v‘ A. ; Gﬂipovl S. H Il{ramovu, M. H RakhimOV. R. R. éﬁo

OG: noene . wy e

TITLE:,“ Energy distribution of the electrons enitted from the alkali halide under
helium and argon ion bombardment ﬁeport, Twelfth All-Union Conference on the Physical
Bases of Cathode Electronics held in Leningrad 22-26 October 19627

SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no. 5, 1966. 896-900

TOPIC TAGS: sccondary electron emission, energy distribution, alkali halide, thin
f£ilm, ion bombardment, helium, argon

| ABSTRACT: The authors have recorded the encrgy distribution of gecondary e]ﬁf:trons
emitted .unier bombardmopt with 40 to 2000 oV He+ and Art ions by'Naci¥ ilms ', uring
their deposition on Mo ¥lbstrates. The 10~8 A/cm® beam of monoenergetic ions was in-
cident nommally on the 28 x 8 x 0.03. mm Mo target, on which there was also incident at
45° 4 Jet of NaCl vapor. Seccondary electrons leaving the target at a fixed angle ,
traversed a 5.7 cm radius 127° deflection oloctrostatic analyzer and were detected with—
an clectron multiplier. A saw tooth potential was applied to the analyzer plates and ’
the cnergy distribution of the secondary electrons was displayed directly on an oscil-
loscope screen and was recorded cinematographically. The molybdenum substrate was outd—

L S
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